The laboratory offers screening for CFTR mutations using commercial kits and Sanger sequencing. Amplicon sequencing on a Roche GS Junior Next Generation Sequencing (NGS) platform was evaluated for its potential to replace the current Sanger sequencing method for rare mutation screening. The GS Junior offers up to 70 000 reads per run for amplicon sequencing and read lengths around 400 bases. Eight compound heterozygote CF affected patients were selected with 13 unique mutations in 10 separate exons. Various mutation types were included to test the system's sensitivity. Library preparation was performed using the Multiplicom CFTR MASTR kit, which amplifies all CFTR coding regions in 2 multiplex reactions, and MID barcoding was performed using the Multiplicom 454 MID kit which also incorporates the 454 adaptor sequences for downstream processes. Libraries were picogreen quantified, mixed and sequenced using the Roche Titanium sequencing kit. Data was analysed on the Roche GS Amplicon Variant Analyser. A total of 28 variants were identified (>10%), 17 of which were exonic. Only the c.1329_1330ins4 mutation in exon 9 was not called by the software although visible in the sequence. A further 8 confirmed CF patients with only one identified mutation were subsequently sequenced. Analysis of this data has to date identified 4 potentially pathogenic changes. Confirmation by Sanger sequencing will be performed. Further sequencing of patients is planned and data analysis with the Roche package will be compared to the Softgenetics NextGENe software package. NGS has the capacity to transform diagnostic testing for CF with the potential to speed up mutation detection and reduce costs. CFTR exon 10 and its flanking regions are duplicated in human genome. At least 8 ectopic sequences are found in the genome. These duplicated regions present mutations in respect to the normal CFTR exon 10 sequence. Due to the polymorphic sequence of the 3' intron 9 sequence, it may appear difficult to sequence exon 10 and some mutations described in this exon could, in fact, be variation observed in an ectopic duplicated exon 10. In a previous work (A. el Seedy et al., 2009) we described a methodology to realise PCR only of exon 10 and not of ectopic regions. We then shown that the previously described c.[1392+6insC; c.1392+12G>A] mutations are in fact a sequence present in an ectopic duplicated exon 10 and not in CFTR gene. In this work, we analysed mutations described in the CF data base as being CFTR mutations but also found in ectopic exon 10 regions: c.1392G>T (p.Lys464Asn), c.1338_1339delAT (p.Ile444X), c.1235delC (p.Ala412GlufsX30), and c.1247A>G (p.Asn416Ser). We show that these mutations appear to be authentic mutations in CFTR exon10 and not ectopic variations in analysed patients. These mutations validate the usefulness of our new strategy in the mutation analysis of this region of CFTR.
